Lipopolysaccharide causes Sp1 protein degradation by inducing a unique trypsin-like serine protease in rat lungs.
We have previously demonstrated that challenge of rat or mice with lipopolysaccharide (LPS) in vivo promotes Sp1 protein degradation. The protease responsible for the LPS-induced Sp1 degradation has not been identified. In this study, we have identified, characterized and partially purified an LPS-inducible Sp1-degrading enzyme (LISPDE) activity from rat lungs. LISPDE activity selectively degraded Sp1, but not nuclear protein, C-fos, p65, I-kappaBalpha and protein actin. Nuclear extract contains approximately 14-fold of the LISPDE activity as that detected in cytoplasmic extract, suggesting that LISPDE is predominantly a nuclear protease. Using biochemical reagents, protease inhibitors and peptide substrates, we have characterized the LISPDE activity. Based on biochemical characteristics, inhibitor profile, and substrate specificity, we have shown that LISPDE activity is not 26S proteasome, caspase or cathepsin-like activity, but is a trypsin-like serine protease activity. Using soybean trypsin inhibitor (SBTI)-sepharose affinity column, we have partially purified the LISPDE protein, which has an estimated molecular mass of 33 kDa and selectively degrades native Sp1 protein. We mapped the initial site for proteolytic cleavage of Sp1 by LISPDE to be located within the region between amino acids 181-328. We conclude that LPS causes Sp1 degradation by inducing a unique trypsin-like serine protease, LISPDE.